This paper reports on an investigation into first year students' perceptions of IT as a career. There are many stereotypes of the typical IT professional. These stereotypes are often depicted in the media and affect students' perceptions of the career and whether they should study IT or not.
The study found that the majority of students had chosen to drop IT as a subject at school by Year 10 of their schooling. Males and females differ in their reasons for giving up IT, with females listing computer illiteracy and dislike of being called a nerd as their main reasons and males listing boredom, teachers not being encouraging and little creativity as their main reasons for stopping.
The students were then asked questions relating to the IT industry. A t-test showed that females were significantly more negative about the industry in their answers to three of the questions, namely "Is it 'uncool' to be interested in computers?" "Does the IT industry offer good job prospects?" and "Are people working in the IT industry 'nerds/computer geeks'?" The survey then went on to look at the technical versus non-technical issue in perceptions of an IT career. The majority of the participants believed that an IT job consists mainly of technical work and working at a computer. This was true for all the students across both genders.
The majority of students did not know any females in the IT industry and could not name any female role models from real life or from TV or film. Some of the role models that they did mention were cartoon characters.
The final part of the survey tried to determine where the students felt that their knowledge of an IT career came from. Both males and females choose schooling, friends and the media as their main sources of knowledge of the area. It is interesting to note that although there were no significant differences in where they gained their perceptions, the perceptions themselves were different.
The research is explorative but, if the findings are found to be true, then there
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Introduction
There has long been an awareness that the number of women in Information Technology (IT) is low compared to men. The percentage of women gaining degrees in computing in the United States went down from 32.5% in 1980 to 28% in 2000 (Camp, 2002) . In Australia, the percentage of women enrolling in IT courses has dropped from 48.1% in 1994 to 32% in 2003 (Lang & Hede, 2004 ) and dropped to 21.97% in 2005 21.97% in (O'Keefe, 2005 . These are alarming figures. This drop is occurring despite some women IT professionals describing their work as: "challenging; varied; and providing opportunities to meet people, to travel, and to work at home" (Teague, 2002, p.148) .
This paper investigates the perceptions that potential students who come into tertiary education have of IT as a career and where they get those perceptions. The findings are used to suggest that the problem needs to be addressed at a young age rather than waiting until students reach tertiary education.
Perceptions of IT as a Career
This section does not try to be exhaustive on perceptions of IT as a career, but will highlight some of the perceptions that may be leading to fewer women choosing IT as a career.
Perception: IT is a Career for Males
IT is seen as a career for men. There are many reasons for this, some part of the reality and some perpetuated by the media.
An IT career often includes long, unpredictable hours, which may not suit a working mother. "Women are believed to value lifestyle integration and work-family balance to a greater degree then men" (Joshi & Kuhn, 2001, p.122) . Johnson and Miller (2002) maintain that there is evidence that working long hours reduces software quality. They contend that long hours should not be mandatory or necessary and that reducing hours could attract women to the job.
It is also difficult for anyone to re-enter the IT workforce after a period of absence. A mother, who may have taken a short break from the IT industry to concentrate on starting a family, may find it difficult to return to the industry because it is always changing. Companies are, more often than not, male dominated at a policy making level, and often do not implement the necessary procedures required to deal with and support women who are planning on having children or reentering the workforce (Cottrell, 1992) .
The media also plays a role in emphasizing this perception of IT as male dominated. A study conducted by Lang and Hede in 2004 , analyzed two computer magazines in Australia, as well as two "in-demand" teenage girl magazines over a period of a year. Lang and Hede reported that in the computer magazines males and females were depicted evenly, however in the teenage girl magazines there was no depiction of computer use at all.
Not only is there evidence of stereotypical representations in magazines, but it is also evident in video/computer games. It is easy to assume that video/computer games provide many children with an introduction to the current computer culture, and with perhaps a few exceptions, males tend to design video games for males. Jepson and Perl (2002) report on a sample of 100 video games. They claim that 92% had no female roles and of the remaining 8%, 6% had females playing damsel in distress roles. Games like Tomb Raider are a notable exception to this trend.
A further problem is the lack of female role models in IT. This lack is evident in the real world as well as in the media. Pearl et al. (2002) state in their report that, while students/young adults can benefit and successfully learn from mentors of either gender, women need to be exposed to female role models.
From an early age, children watch TV programs and form a liking and admiration for the key characters. Adolescence sets in and these characters are now classified as "not cool", then new programs are watched, and new key characters are idolized. This is the stage where the adolescence needs to be presented with a character that is involved with computers. It would be great if the character doesn't follow the "geek" stereotype of a skinny male with glasses, stuttering when ever he talks, however, this stereotype is often shown (Joshi & Kuhn, 2001 ).
IT women characters are hardly ever shown in movies or television, and when they are presented, they are portrayed in an unfavorable manner. An example could be the spooky looking "Goth girl" Abbey from the popular American series 'NCIS.' In another example, there is Sandra Bullock who stared in the Hollywood movie 'The Net'. Sandra's character is portrayed as a nerd who experiences a life-or-death drama caused by the fact that she works in an IT career. Once again, the presence of a female involved in IT is not positive.
When potential young female IT students are looking to the media for role models and inspiration, there are none available, or on the other hand the characters presented turn the student away from studying IT. Through these actions the media is perpetuating the gendered nature of IT (Lang & Hede, 2004, p.4) .
Perception: The IT Profession is only Technically Oriented
An IT career has always included the necessity to work in teams and work with users. As users have become more computer literate, their involvement has increased as has the necessity for IT professionals to improve their interpersonal and communication skills. The idea of the computer professional working long hours in isolation is clearly not true, but this stereotype is still prevalent.
The IT industry includes many career paths, for example, business analyst, software engineer, network engineer or hardware engineering. Some of these are very technically oriented, but most still require the person to be able to work in a team and have good interpersonal skills.
The IT industry commonly advertises for employees with high academic achievement; however interpersonal skills have been shown to be an important predictor of performance (Gallivan, Truex, & Kvasny, 2002) . Systems Analysts with soft skills improve the employees' ability to collect and understand information and ability to network effectively within the organisation.
Females develop social skills consistently faster than males even at an early age (deBare, 1996). Galpin's report (2002) states that IT is gradually moving into the direction of soft skills equalling the importance of hard skills; therefore one would expect more women to be partaking in the industry.
An example of this is the Simon Fraser University (SFU) in Canada, where the participation rate of women in undergraduate IT courses has been reported to be less than 20% in 2000. However, in courses that focus purely on the social aspects of technology, the participation rate of women is 70% (Cameron, 2000) . The professors at SFU believe that the socio-technical approach will work as an important device in increasing the participation of women as IT workers, and from looking at the statistics; it seems this approach is one answer to attracting women to the industry.
Once again the portrayal of IT professionals in the media tends to show them hacking into computers, tracking satellites and other technical pastimes. Rarely, if ever, would the social side of the IT profession play a role in TV or other media.
When girls are using computers in their school years, they claim that they enjoy using chat rooms, e-mailing and surfing the web for fun (Holmes-Rowell et al., 2003; Jepson & Perl, 2002) . These are the more interpersonal activities involving a computer.
The question must also be asked if the technical bias is being perpetuated in schools. As part of our research, the school syllabus for Victoria (a state of Australia) was studied ("Victorian curriculum and assessment authority," 2004). The syllabus showed an overwhelming bias towards learning technical skills and very little on the use of computers for social activities or the need for working in teams. There is therefore little to attract the female secondary school student to the study of IT.
The Research
The research is exploratory in nature and ideas for future research are presented in the conclusion.
Research Questions
The research questions we want to explore in this paper are:
(i) Do males and females have different perceptions about IT as a career?
(ii) Do students have misconceptions about IT as a career that may be deterring females from choosing IT?
(iii) Do males and females have different ways of gaining perceptions about IT as a career?
The questions will lead us to speculate as to how we can influence those sources of these perceptions.
Research Method
The method used for exploring these questions was a survey. The survey consisted of mostly quantitative questions, with some qualitative responses asking for clarity. The survey was undertaken with 114 first year students doing the Bachelor of Business and the Bachelor of Information Systems at ACU National in Melbourne. Ninety-eight of the 114 students responded giving a participation rate of 85.9%.
The students were selected as the sample group because they represent a cross-section of students who have and have not chosen Information Systems as their career. Some of them will have chosen their major whereas others would still be choosing their major. This sample group therefore holds relevance to the research question, as to whether or not the students' perceptions of IT will deter or have deterred them from choosing the discipline as their major. The sample was one of convenience and cannot be deemed to be representative of all students studying at university. This is why the study is exploratory in nature and further study would be needed before the results could be generalized. The study was approved by the Human Research Ethics Committee of ACU National.
The first section of the survey consisted of demographic questions. The only demographic data that will be used for this paper is the students' gender and whether they have chosen an IS major or not. This was followed by questions on whether and when the student gave up studying IT at school and their reasons for stopping. They were then asked for their perceptions of an IT career and of women in the IT industry. The last section relevant to this paper covered questions on where the students gained their knowledge of an IT career.
Research Results

Demographic Data
There were 114 students who were taking the Bachelor of Information Systems or Bachelor of Business at ACU National in 2005. A sample size of 114 students were administered the survey, and 85.9% of these students completed the survey. Of the 98 students who participated in this study, 63.3% were male and the remaining 36.7% were female (Table 1 ). The skewing of the population towards males may be problematic in generalizing the results.
Only 31 (31.6%) of students had chosen to study an Information Systems major by doing the Bachelor of Information Systems or the Bachelor of Business / Information Systems. Only 11 of the 31 were female (35.5%). While this is higher than the national average of 21.97%, it is still low. (See Table 1 .) It is interesting to note that there seems to be the same gender inequality with the Business courses as there is with the Information Systems course -at least at ACU National. IT at Secondary School Table 2 shows when students had stopped studying IT, 62.6% of the participants had stopped studying by the end of Year 10. There were 69.5% of females who stopped studying IT by the end of Year 10 compared to 51.3% of males. In Australia students go to school for 12 years meaning that most students stop studying IT at least 2 years before they finish secondary school. The students were then asked to say why they stopped studying IT in an open-ended discussion question. There responses are categorized in Table 3 .
It was interesting to note the differences in the reasons that the males and females gave for giving up IT at school. The results showed that 85.7% of the female participants felt that they discontinued studying IT in secondary school because they '… didn't want to be classified a nerd' (32.1%) or that they were '… computer illiterate' (53.6%), whilst 62.2% of the male participants stated that they discontinued studying IT because '… teachers weren't encouraging' (15.6%), '… not a creative environment' (22.2%) and that IT '… was boring' (24.4%). A question that arises from this study and could be explored further is: "Could the technical nature of the IT syllabus at Year 9 and 10 level be one of the factors that is influencing the girls' perceptions of IT and causing themselves to label themselves as computer illiterate?"
Perceptions of IT as a Career
Participants were asked to rate four aspects of IT as a career using a Likert scale with one representing 'definitely' and five 'definitely not'. This means that the lower the mean score, the more the students think the question is true. These results for males and females are shown in Table 4 .
The total mean scores of each perception ranges from 2.45 to 3.65, indicates that there is little difference between the perceptions overall.
The means of the participants' responses to a set of general perceptions show that males and females seemed to hold different understandings and opinions of some of the statements. For example, the mean values of both male (4.37) and female (2.42) participants for whether it is "uncool" to be interested in computers are very different. As a result, the mean values indicate that the female participants were more likely to respond that it is "uncool" to be interested in computers.
This was further tested using the Levene's test for equality of variances and t-test results (Table  4) . Levene's test shows whether the two groups have approximately equal variance on the dependent variable. The significance for whether IT jobs pay big salaries and whether IT people are "geeks" has values of .681 and .348, both greater than .01. Therefore these variances (males and female participants) are approximately equal. While the results for both whether IT is "uncool" (.007) and whether the IT industry offers good prospects, (.000) shows great significance between the variances. Table 4 also shows the results of the independent samples t-test. The t-test shows that there is significant difference (< 0.01) in three of the questions, namely "Is it uncool" to be interested in computers?" "Does the IT industry offer good job prospects?" and "Are people working in the IT industry 'nerds/computer geeks'?" Females were far more negative than males in answering these three questions.
These results would indicate that, at least in the aspects given above, females have a significantly different image of computing as a career. The results also show that their image is more negative than their male counterparts.
The survey then went on to look at the technical versus non-technical issue in perceptions of an IT career. Table 5 presents the mean values of the participants' responses question on how much of an IT job is devoted to certain tasks. One represented '10%' while six represents '100%'. It is evident by analyzing the mean values that both males and females hold similar perceptions of an IT career. This was also found to be true using Levene's Test and the t-test (as shown in Table 5 .)
The majority of the participants believed that an IT job consists mainly of technical work and working at a computer. This was true for all the students across both genders. Although the perceptions of this aspect did not differ significantly between the genders, the stereotypical perceptions of IT as a career were significantly different. 
Research Question One: Do males and females have different perceptions about IT as a career?
The results have shown that females have significantly different perspectives relating to the image of computing from their male counterparts. They are more negative, thinking it is "uncool" or that IT professionals are nerds or geeks. They are also significantly more negative about job prospects. Both males and females have similar perceptions about IT in terms of how much interaction they would have with people and how much is technical. Both, however, feel that the industry is predominantly technically orientated.
Perceptions of Women in IT
Participants were asked whether they know, or can name any women who work in IT.
This was an open-ended question. In hindsight the research could have been improved if we also asked students about male role models as well. This could be included if this exploratory study were taken further. Table 6 shows that 59.2% of the participants wrote that didn't know any women who work in the IT industry. Participants were then asked if they knew of any women role models depicted in the media. Table  7 shows that 56.1% stated they did not know of any women IT role models -even from the media. Eight of the answers given (8.2%) by the participants were cartoon characters (marked with an asterix). The fact that these participants were only able to name cartoon characters as their significant IT women role models, gives creditability to the assumption that (real-life) IT women characters are hardly ever shown in movies or television. 
* Cartoon characters
Combining the data from the previous section with the data showing the students' perceptions of women in IT, we are able to answer the second research question.
Research Question Two: Do students have misconceptions about IT as a career that may be deterring females from studying IT?
This question has not fully been answered by this study. There are indications that there are misconceptions that may be deterring students. For example, the students all felt that the job was very technical (as discussed in the previous section.) The females especially felt that the job was "nerdy" and "uncool". The students' inability to name female role models or examples would support the idea that the career is male dominated. The latter may not be a misconception, however, but might be reality. 
Sources of Perceptions
The next question of interest was where the students' perceptions of IT came from. The participants were asked to number options such as media, school, friends etc in the order of '1' onwards.
(Listing '1' as the most influential source.) This means that the lower the mean the more influential the source. Table 8 gives the results. The most influential was school IT courses, (2.18) fol-lowed by friends (2.48) and media (2.53). While school career counselors (4.35), university IT courses (4.73) and family (4.86) were much lower.
The differences in the students' perceptions were not found to be significantly different using Levene's test and the t-test (Table 8) . It is interesting to note that while males and females show media to be the second-most influential in giving their perceptions of IT, the literature has shown that media is very male-oriented and that female magazines for teenagers print very little about computers.
Research Question Three: Do males and females have different ways of gaining perceptions about IT as a career?
Our results show that both males and females gain their perceptions from the same main sources. These are friends, school and the media.
Summary of Research Findings
The limitations of the sample make this an exploratory study only. There are indications in the results that show that students are being turned away from IT during their middle school years rather than when choosing a university course. By Year 10, 69.3% of females and 53.1% of males had given up the study of IT. Males and females differ in their reasons for giving up IT, with females listing computer illiteracy and dislike of being called a nerd as their main reasons and males listing boredom, teachers not being encouraging and little creativity as their main reasons for stopping.
Both groups felt that they got their perceptions came mainly from school, the media and friends. When one considers that 56.1% could not name a woman role model depicted in the media and another 8% chose cartoon characters, the fact that media is the students' second most likely source of their perceptions is a little alarming. This problem has also been explored in the literature where it has been shown that teenage girls' magazines rarely depict anyone using a computer or even run computer adverts.
Few of the students could point to real life women in IT roles, either. There were 59.2% who could not name any and a further 20.4% who named an IT lecturer at the university. This left only 18.4% who could name a female that they knew in the IT industry.
Recommendations
It would seem that students, both male and female are dropping out of IT courses in their middle years of Secondary School. This means that the problem needs to be addressed in primary and lower secondary school rather than trying to attract students when they get to university level.
The students identified the sources of their perceptions as being school, media and their friends. If we assume that the students' friends are watching the same programs, reading the same magazines and attending the same schools as the students themselves then the two areas that need addressing when changing students' perceptions are the schools and media.
The recommendations that follow are very tentative, but will hopefully provide food for thought.
Recommendations for Educators
School is also very influential in students' perceptions of IT as a career. A quick study of the school syllabus in Victoria, Australia showed that it is highly biased towards teaching technical computer skills, especially up to Year 10. Little emphasis is put on letting the students use the computer for more social activities that girls might enjoy more or for promoting the team activities that would be required in a career in IT.
An in-depth investigation into the school syllabus and the way in which IT is taught at school could show whether the syllabus and teaching is turning students, especially girls, away from IT as a career. The lower secondary school syllabus in Australia seems to be focused on teaching the students IT technical skills with some study units assigned to IT skills related to communication, like email and PowerPoint. Teachers and curriculum developers should investigate the many aspects of an IT career and try to incorporate some of the activities that girls might find fun. IT can be used to facilitate group activities though group decision support systems, discussion groups, chat rooms and email. These are all activities that Holmes-Rowell et al. (2003) and Jepson and Perl (2002) say that girls enjoy using.
At tertiary level, the courses need to be made accessible and interesting for both males and females. The Simon Fraser University (SFU) in Canada has found that by moving to a sociotechnical approach to IT, the participation rate of women has risen to be as high as 70%. The literature has shown that "soft skills" are important in IT graduates, which means that it makes sense to incorporate these skills into our courses.
Recommendations for Computer Societies
One cannot expect the media to change their magazines, TV programs or films without incentives. The students in our study said that the media was one of the greatest influences on their perceptions of an IT career and yet the literature shows that females are not subjected to computer advertisements or female role models through the media to the same extent as males.
Computer Societies should put some work into reaching young adolescence, and in particular, adolescent girls. They could approach girls' magazines and offer to run a technology page or column especially for girls. Even running advertisements for computers, computer games or ITrelated technologies could help raise awareness of the potential of computers for girls. Print media and TV could be a powerful influence in changing the perceptions of potential IT students.
Conclusion
This research has been exploratory in nature, but the results have shown that the topic could be explored further. It would be useful to investigate a wider range of students and school children. An in-depth study into the school curriculum and the way in which that curriculum is being taught is needed to see if improvements could be made to help girls see IT as a potential career.
Negative stereotypes are detracting both male and female students away from studying IT. Changing these perceptions may require the computer profession to become more aggressive in public relations and showcasing its stars (especially female stars). Universities and schools may need to reshape their products to make them more appealing to potential students (especially girls).
